Low mutagenic effects of mitomycin C in undifferentiated embryonic P19 cells are correlated with efficient cell cycle control.
Pluripotent undifferentiated embryonic carcinoma cells of line P19 and their differentiated progeny, epithelioid ectoderm-like EPI-7 cells, showed different responses to mitomycin C (MMC) with respect to induction of micronuclei, mutations at the HPRT-locus and cell cycle control. Cytotoxic effects of MMC after a 5-h treatment were lower in undifferentiated P19 cells than in differentiated EPI-7 cells with IC50 values of 1.3 and 0.25 microM for P19 and EPI-7 cells, respectively. MMC did not induce 6-thioguanine-resistant mutants in P19 cells but significantly increased the mutation frequency in EPI-7 cells with concentrations of 0.25, 0.5 and 1.0 microM MMC. Micronuclei determined by flow-cytometry were induced by MMC in both cell lines at equitoxic concentrations of 4.5 (P19) and 0.75 (EPI-7) microM, reducing the viability in both cell lines to 10%. Whereas the induction of micronuclei in P19 cells was maximal 28 h after treatment and declined thereafter, micronucleus induction peaked 48 h post treatment in EPI-7 cells and remained significantly increased even 67 h after the treatment. Flow-cytometric determination of the distribution of MMC-treated P19 and EPI-7 within the cell cycle revealed a distinct G2/M-block in P19 cells, whereas EPI-7 cells showed normal progression through S-phase and a negligible G2/M-block. Therefore, we conclude that the lower effectivity of MMC to induce gene mutations and micronuclei in P19 cells seemed to be correlated with a more efficient cell cycle control in undifferentiated compared to differentiated EPI-7 cells.